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(57) Abstract 

PROBLEM TO BE SOLVED: To perform accurate 
contact prevention control when an own car and an 
oncoming car approach each other with both the 
cars being turned. 

SOLUTION: Based on a relative angle θ and a 
relative distance L detected by a radar device 
mounted on an own car Ai, the position of an 
oncoming car Ao is calculated. A circle C having a 
radius being a proper lateral distance dc (a 
distance, for 3 m, necessary to passing each other 
between the own car AI and the oncoming car Ao) 
centering around the position of the oncoming car Ao 
Is drawn. When a circle contacting the advancing 
direction of the own car Ai in the position of the 
own car Ai and contact the outside of the circle C 
is drawn, the circle is the proper turn locus of the 
own car Ai. By comparing the actual turning racf us 
Ri of an own car Ai determined by the car speed of 
the own car Ai and a yaw rate with the turn radius 
RP of the proper turn locus, the degree of a 
contact risk between the own car Ai and the 



oncoming car Ao is decided, and contact prevention 
control is executed accordng to the degree of a 
contact risk. 
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(54) [$g9i<Z>£|fr] ^MO^ff*^*© 



(57) [KttJ 

JE^^d c ( A i *5j:C«PtraJ*A o aWSiECCTtl 

i cD{istcfet>-ca*A i oatff^nojtc 

-e©R*xe*A i OjBiEK|5I«il»£3Cca o g$A i com 
h^^tf)/c@SA iOXRROttS^ 
SRii, ^*IEieiEl«t»<DJSig¥&R i ' ±£JtR 
•T^Ccbtc^O, S*A i*$J:^*t^*Ao©«M«:K 

trr*. 



awe*?** 




Ii8*3g i ] em ( a i ) (Dm'ttmc&tETzwte 

«*fflT*«t*tttH*S (3) i;@$(Ai) omii 

(v i > *«iats»««u*a <s s > i ;gf (a 

i ) CD3-U- h (ri) ^BfSSf 3-U - htfc 

tecfctfi&a^ttHMS (S s ) -c&aju/tam (A i ) <D 

ma (v i > tcs^c^T^r^m (ao) zmmrztt 
tec. am (a i ) i^hnim (Ao) ±<Dtm&m 

(0) , «*fi*K (Vs) **J:eftB&RRI (L) Sriim 10 
T3*B»HflWtH*« (Ml) 4;a«(Ai) *5J:0* 

*fftm (Ao) &m®tp-c<b2>c±&mi\'r2>mMLmii 

(M2) i;g$(Ai) (DMm (V i ) *j£^3 
-U- h (r i ) CcS-^l^-Cam (A i ) CD]te©ifl©*£ 

»ar^a«Kigiw»ffffl^s (M3) i; taattnca 

< (A i ) 4s<£CWfam (Ao) a*j8jECC"r*i»5fctf> 
tc^ttibttStiltMmmWM (d c) <L, fulBtB 
*tteM (0) OTBBffl*tffi« (L) iJcl^C^^ 

m (Ao) ojgi5iftB*»ffir*»i^mis@««»ffi* 

S <M4) t ; fulBam (A i ) <Otmik&*sJ:&m& 20 
*ffam (A o) (D&mtm&lb&isn&m (Ai) w 
C«tfffiJ9L (Ao) *«SI«-r^«:KK*»ffl-r&«:IWK» 
(M5) (Ai) ***tfam (Ao) <bS 

(a i ) temm&Mftzifti&z&imm^st m 

Hp 

iiffi (Vs), BfTfetB^St (L) *jJ:^MIB3-U- 
Mri) JcI^itSS (A i ) *5<£t>'*tfam (A 30 

inmm 3 ] ttasMBsma^et <m 2 > cc j: 0 am 

(A i ) fc^fcfftlp (Ao) #^®*^&£C£#^PJ 
(M6) CcJ:-S«j!*lEliB-ttf^e«>^Ci«:«pa 

[i»*B4 ] am (a i ) *$cfccmrsim <ao> asjs 
*e»K (in ^attwcciMersbo-c*^, am 

(A i ) **J:C«#[pjm (A o) *^0tp*r^^Ci>&$ffJ 

sos n/t t $<Dmmm$bmmtimm (in 

3 Of5Jtl^^ClB®CDmMCD^tf^^®o 

5 ] iiffiBttftmSS@&l&ff (M 4 ) cd 

«*>occ % niei^oam (a i ) #*tfrm <ao> tm 

MZMJEWimm (d c) ^:/M/T^IE6cTti^^/cest»co^ 

IEIS@«i»^»UTSamaifiS!liI«i»fittB*l9: (M 

4' ) £«*rfcD, 50 
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BUiBfe^S^Hi^S (M5 ) tt. fulBam ( A i ) ©fif 

stiL^jrcmiBam (a i ) comjEmBiwimztm u 

ram (A i ) :te<fcc?*tfam (Ao) 
^rgtuj-r^ci^sii-r^, 19*^1 -4 <Df5jn^cc 

[0 00 1 ] 
[0 00 2] 

-14 10 0#^CcJ:9«tc»6#vci>S. 
[0 00 3] JiK4i«eCBffltt3 ti/cfe<D«, ^f*tfctti^ 

btjmwjwbi, am^js. ammuL am**** 

[0 004] 

amfc^^fSim^itiSKi^tf urc^c 

[0 00 5] §U3*©*t*te«#Tft3ft7fcfc 
[000 6] 

&-r2>mm&M^m±, am^a-i^-h^^mT^a 

fam&mm?z±±i>ic % am<t^mi<Dig^{ig, 

mmw&&± ; amcDmB4d<fc^3-u^ htcs^^r 
isi^tcamfc^^^m^iEcct-n^^/c^cc^^ 

telelfiBmai^Si : MfBamcDSIiI«^feJ:C/HulB>^ 

Pim©ia!iHi«u»«:J:b« am*? ^ 
i^Bt*wm*zmmmm&Bt± ; am^fsim^s 



(3) 

3 

[0007] ±3B««ccj:ti«. em^zmmv^K 

[0 00 8 ] £/cll§3c3!2 lCiBtt3*ift:*9ftt> itt^ 

[o o o 9 ] ±tmmcj:tiu. ^m<dh-v- h/ct* 

20 

[0010] ^/cif^3iClBt£^^/c^B^^ v 

[ooii] ±g2«BR(c<fctitf. &m**j:aztfan&m 

pJ«14©«3ailtt3&sKl^#Cctt. ai«HgiRft^« 
[0012] */clf5}t^4 lCiBtt3*ift:»9ira. 1**31 
T£„ 40 

[0013] ±tB*«cccfc^«, s*:b<fc&»ffii4t*sK 

&o 50 
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[0 0 14] ^/clf*315tClB«^n/c^^ I9*« 

[0015] ±iEffiJ&tc£tite. mMZttfam<Dt£®Wi® 
**Hit^to»)tc, ^®*cDam^r^«iH5IB^iE 

2><dx\ ^m^^m^^^c^cxm^miEmmm 
^^^^<Dm^^m^mmtimuxmm<oMm^w- 

[0016] 

[0017]il-i24 H*fi««rS?-r 
<DX. m 1 W^fS±S5iB*«^/c*ffi<D^f*««tH, 
B2tJ*lT$4SSO^P v 0 3 tt*W©tt»feR 

0, §6[^^>il/-f>(D7P-^t- K 07teiE 
^^(pJig^J^t—^XD^a-^^- K 0 8&£J£IhI 
««S®iB»!iai^-^>©7n--^t--h, 09&2IEM 
«^*»J»r^-^>©7n-^^- K 0 1 0 &i^#R3HJSP 
;1/-?->cd^u-^ - K 0 1 lte@«»*SM«»l'- 
^XD^p-**- K 0 1 2 (i]^I5IB#f©^[eIiMfiJ^co 
rtS^-T^, 01 3ti««M^d«:jmir^ffi<DBl 

(^^t^h^) . 0i 4{zmmm:s 

**5»rsj*©*F«rj^jia-r^i©^) . 01 6«ei(p^5 
d (omjEmsL^ikm? y\ 017 itffizmmotc 
&<Dmmm&n<Dwm&£<DiRww. mi simmnm 
jEms <6>) ztem-r 01 9«^Aai^ft^ 

p-^^0, 02 iittm®wcttfam<omiB\¥m&»m 
tz^mcommm. 022 tttmjmtpic*ifam<Dtmm 
&*nm?z>^m<Dmmm. 02 zujLwmm&mmm 
te&ummm&mmmum*mi\'irz>^v7. 02 4 « 

»K«!S<OfiM6^*iJffll©« ^? <D^I^:I^BJ-r S 0-C $> *> 0 
[0 0 18] 0 1*5cfc^0 2iC^-TJ:^tC, fcfccDMiil 
Wf, WffcJ:ra6(D)J8Wr, Wr^fi/cfl 

a«e*ir*sac^<o«rttwf . wf ^s^*re/ces?> 



5 

-fe>-tfS 4 <L, MHWf, Wf ;Wr, W r <Djm$K& 

>ifs, — s s - 'fr%<Dm^icMr5{,>xnwb^y-x7' 

[00 19] U-^M3lt emi?D5CDfc&^I^T 

[00 2 0)03 ttSUteigg l l <om^frs^h<ox\ 

1 2. m&ibl 3feJ:0't*^^-> 1 4^lt7-^ 1 
5CC{^t£*i v MtC^ * * 1 S<D'&mn&tt<DZJu 
•>F16, 1 6^UT^^CDBU$wWf . WftCfii^ 

19i, <L<DUn^f-Y 1 9 <L — {*<DX^ »J ^->- + :7 h 

2 0t, C<DX^ »J .a— h 2 0tCRi^5 <t 

ccMge^ ->> * i sccaass ji*:*- h 2 i t*mx.z>. 

iot, T*^;il~£ l 7£fgi&Tn&* s ^(DfiSS^J 
€rffi»^ir* 1 8, flBtt^i" 1 9, X^U;*-: is + y b 2 
0, t?F21, 7?^15 ^ D K 1 

6, i 6 *^i/tfifi©«ttw f , w f ccear 5 c i 

[0 02 l]§4^-rj:^c k ^Wa^7 FU« 

mm^m 2 3 <t , 2 4 <t . m^ii^&^ja 2 
7y>^jwg2 2itcgi$ntfcD, utt^y- 

CCtB^iS^^S2 5#T^~x-£ 1 7^CDfcB^7 
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«^S2 4 &jEffiffim®T&mw^m2 smalms 

ti % JEtB«^j8WJffll# i a2 3t7^^^x-$ 1 7 CD 
H8tt«r*iJffll-r*Ci6cJ:D v *H^*t<OiEffiK3g*@jB 

[0022] ;xtc. ^u-A^sr^^S5ccS^c> 

[0023] tiE@mm9aamn* % tmM&nm^&M 

[0 0 2 4 ] ffl^tM^^m^SM 1 «9<*t&tH^® 
s •••) CDW^tcS^l^T, a^A i i^$A o iota 
20 £HffiT£ 0 JKlBl*iJ«i|*aM2«, gfA i i^$A 
4BJ:cmifiJ*A o^ffi@*r*&^S^**JS(|-rs. a 

Fr i ifcS^^t, S$A i ©KiaWSSrfffcH-r*. 

[0 0 2 5 ] nfamimmMnm^WLM* «, aigA i 

tl/c^iESI^BId ct, a^A i tttfaMA o iCDtB^f 

r\ a^A i &yt\faMA o ±miEt<c-§-tim'>tc&)ic&*m 
^^SBesti^ajESBeiBd c ssai 
a o t&tmn&etex&tmmmLticm^'T:, a 
^a i <oaiEteiPitts»*»Hir ^. 
[0026] f^mmnm^mA 5 «, a^ a i comm®. 

A i ©teUtWiBSA i <D^iEJ£[iim^<ttc»^c^ 
40 x. Sf A i A o {c8«T ^Sttft^Sffl 

^MiHiM^gM6«, a^Ai^r^mAotcs 

SSI 1 cDT^^-^x^^ 1 7«rwjiai-rs. 

[0 02 7 ] y^tC, $J|*^MS6-il 1©7 
[0 02 8)5tf, §6©^>f>;^?>OXf 77*S 

1 ixmmm^^s, % mt&b * s 2 % mm 
m^>v-s 3 % a*3-u- b-fe>ifs 4 fc^t/^ii 
-fe^ifs, - "<Dmt>icm^x&m<Dimz&M?z> 0 

so 8<xf^si2t?, u-^-gg3r^$©t«ll 



^<xf 7 7*s i 3t\ a <fcc«* 

[0 02 9]»<Xf ^S14r t 1^-^-^3*5 

t-t y >^a^iiE®w^(piffi$ij®<Dattai)K*ij©i^ 20 

[0030] fulBXr- ?7'S 1 4 ©VXf ^ ? ^<D 

^&i>*§^r£>*at;r, xf^'s 1 9&af£*f ur^ieiB* 

8^@i8«lt9«:SHf-r*-. fLtXf ^7*S 2 0T\ g 

>^2©7^f^x-^ 1 7£rfpft£i±& 0 
[0 03 1 ] MIBiEM«3l0iS*«iBl«a*fc i^Wffiim 

[0 0 3 2 ] 3tC^Tcfc^CC. Jg@ffi^**-r«[ 
(mi*giiiCD3-U-hT i ) <h v U-^g3© 

89 u x jew mmMmmw&mf ^n-s, s ft 3 - u - h 
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[0 03 3] :*&C V HUSBX^^^S 1 8(7) riEffi«^|g 
[0 034]ftfxf^S2ir, &m*s<k&*tfaM 

&nm*?z>a ^irxf^'s22t\ m%Emm^sd 
zmmt ttm-? c <t <£ o pjfigtto* 

i>»^cctt, xf -^S2 3t?§$g^5^^ib^-i±r F 

fio-€-©oJ«Btt^*i^iS-&«:«, Xf ^'S24t7 

^^:t-£i 7^|g«bb'r^rsj*^:®ffi*rs/cJ?)<DS 

WtJ , IB Xr 7 7'S 2 3 <D r##g$ij®jj fcJ:^BuIBX 
f^S240 rjp|i8aute$ij©j ^ 

9, m\ o*5<fcu^i i icm^>x'&frhWj&t&* 

[0 03 5] SffSJ^^y 7*S2 2 CD r«3£pJ|Kj 

W9^£ v 09O7a-^t^h*$<j:^ll 3-^1 5 

[0 0 3 6] 5fcT, Xf?7 , S4 1t$i-fe>^S 5 - 
icm^tcS-^C^TgmA i (OiMmv i ^tHL, Xf ? 

7 , s42ts$ 3-u-h-fe>ts 4 comti^m-^^x 

A i h t i £:SfcBU Xf 77'S4 3t 

<tcOffl*tBBtL«:»tHb. Xf->7'S4 4tU-y-g 
^3(DtH^icS^C^TSmA i i^t^A o 
SVs^StHU, Xf 77*S45T'l/-^^3CDia 
TjCCg^C^TS^A i i^t^A oi©ffl*ftR0%|[ 
tHT^o i<Xf';7 , S46t, ^mi^ifrtcT 
tli^c^OlfA i ©**(DjBiEitBR«:, ^fiECD^t 
rfiJ^A o<3[){4S^6»Jo/c®iE8l^»d aCcS^^TS: 

©ffittm«3mi$n5. Xf ^7 r S4 7T, S 
$A i <E>iiutV i *5cfcC/3-l — Yr 'it. g$A i CC 

-u-ho^fflUt^ ^itxf >7 , S48r, g 

^A i^^AoiTtl^^fig (gfelfigP) 

w ^ i ex *tftje a o fflommg- a d ^iait 
[ o o 3 7 ] h i 3 « % ifewatf ©ans-r a*A i ^ 

X ZtfaiM A o JW©*3»tc J1A U ct ^ <b T 5tfc«^m u 
tl^o CC-C, aiE«tfl[*A i ' @3gA i <7>^iE 



(6) 



^T^(i^-c*D, *<DmiEWi&m:A i ' iSftSjigA 
o<LcDrBl<D^SI«MiE#^gld a m) r& 

L«@$A i i^mAoiCDtS^gl-C^oTU 

i iStfSj*A o i©ffi»ftSr»otl/-^-8I3© 
W^tCg^t^rgCtH^ti^. £«Sf A i (D^IEitSSR 
©*fl<t»fi)«A 0©S|fil<S:O«tflttr*oT v ffi*f 

»v i <b*ffaHLA oofiivo icD^tctg^-reta^m 

[0 038 ]il3 CC**l>T % »|R«:tiLfc=AJBtC*s 

X cos < a + £ ) = L sinfl - ( 1 ) 

c*x£X«:oi>TjS?< 
X = L sin(9/ cos (0 + £ ) — (2 ) 

#f»64iS. J fclS^rlii Ltlto/cgMWt c *20 

V i cos ( 0 + e ) 
(da + 

V s COS € 



^2 000-62 55 3 
10 

ffi»e«L*«*t*«v s rtft*L>'ft:fl& 

So 

[0 0 3 9 ] 

t c = L/V s - (3 ) 

*r©«iLctt, *»v i i^MB#^ tci 

[0040] 

Lc=Vi - tc = L (Vi/Vs) • (4) 

HI 3^6W6^<fc^ec % gfA i ©ffiBCCfcOTfc 

Lc' :L = 5d:da + X - (5) 

ft$L\L L „ IgtC L c ' cos £ = L c cos ( 9 + £ ) <E>HD 
^i, fjfS (2) (4) j£:Je<fcc* (5) 5£<fcj&>6, 

[0 0 4 1 ] 

[flki ] 



L sio0 



cos ( 0 + e ) 



- (6) 



[0 04 2] (6) ^<DSi2^*5^^5o(D^(D^ * 
V i tt«tC»ffinJ*gT*D, loVs, L. 0, £ 

«>. U-^-Ril!3r*l7I«:*H»I*A o£WSUU/cB#.£ 

r % S*A i WtmifilfAo *sfH£ec8£-r£ft:ti>tC 

[0 04 3 ] lOt, 09©7P>-^t-h(OXr77' 

s 4 9 t\ mmm^ $ d £^«>f^L/c«M«B£aHe 

<fc^2S«*«fI$I^ d x©fBCC*ti«, -r^rt)^ 
^dn<5d<^dx^SmH >7'S50r 
gig A i #*ffr:£A o tC«^T-6nJt6tt^*^i*iJ5£-r 
l> (11 3 #M) o — *\ ^ 1 4 IfCjjk'TJ: 5lCSd<S 
dnt^nil 5tC^1*J:^CC5d^5d 40 

xX?&tl&. 7 7*S 5 1 r If A i A o tC^ 

y i = (V i - r i /2 ) • 

[0047] H«Uc, 2tftJ$iA o #»av o , 
Fro T^tfT ^iVoro OiJjOlg^^^t £ /c 
«>. CCDVor o^2[Eia^-r^Cc!:tC<i:0^mAo* 

y o = ( V o - t o/2 ) • 

[0 04 8] HDbr, SyiB (6) 5£<£>8I«I^ S d g m 

a i ©«*r^«absy i *$ <fc^^A o comjifo&m so 



S-tf&SA i 3&s»«B8ecilA-r^/ca&cc*HSj*A ocof 

[0 044]^ MIBffl 1 &M4^££Vffi£ d n *5<fcc>' 
^2SM*ll^S^ffi5 d x«a*A i ©*iBf«ci£i;t 

n=l. 5m, ^2g64*fJ^S««I^dx = 4. 5mi 

[0045] a±&wm*ctmm&6 d *j*hh- £Rtc 

a* A i h r i *5jz&*tfaMAo<Da — \s — 

hTO^fil/TC^cCW ftie>3-U-hr i, T 

[0 046] S$A i &mmv i % TT* 

tr-r^i v i r i (omiKmm&ft&'rztcib, c©v i 

r i £2[Hl«#T&C<L&Cj:DgmA iOf^il 

y i a^asns. Sot, 8S*B$wt c = L/vstc 
fct^gfA i <Dwm&mw&Y i 

(L/Vs) » - (7) 

c = L/V s tCfctt^^^lf A oOi^ttly o 



(L/Vs) 2 - (8) 

[0 04 9] 



®Hi5d 



(7) 
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[&2] 



V i cos ( O + e ) 
<*d= — id a + 

V S COS £ 



L sin0 



cos ( 9 + e ) 



+y i+yo 



(9) 



[0050] ^[dJjIlA o©9- U — hro U-^— 

a o ©$ iv o itci^i^f a^ns e u io 
w^com&mxte&im-rzct&xs'F. (9) atc*$ 

<b£*tfa^A oCD3- U- hr o^^8oci* 

S d n — k 1 n • k 2 n 
CDcfc^^T*^ ^2gM*i|SIii5d x©»jEW3 5K2(«KoC[)«jE»»k 1 x 

^dx^klx - k 2 x * k 3 x • Sd x 

<D£0K:fT^*i£ o 

[0 05 2]il^kln, klxlt 116 (A) 

icnkt^ ? yfrhmmz-ecDmm (rnmmm t c > icm 

Slkln. klxiJltcg^n^ iiiMtcW 
ffilE^k 1 ntt««BSrat c0Jffin<C#o 

r i*>6«jn-r^ii*>tc, ffiiE{^k 1 x»g»^ 30 

d n *5<fcO : »2 S*k«3^!»ffl S d x C30|fflCO*I*/jN$ < 

[0053]iEMk2n, k2xtt, 11 6 (B) 
CC^T^ * 7^6S$A i fcJ:^fS]¥A o CDtB*J^g| 

IBft»k2.n. k2 xttl ic<$J$i**i£ 0 tB*tt£8tL# 40 

r i*>6«jra-r*<L<L«>fc:, jtiE^s k 2 x mmmm 
5 d <z»a»a3&j^*i»««rr» 1 gMfl^iffi^ d 

[0054]iiE«k3n, k3xlt 016 (C) 

^ 7*^6S$A i hr i iC»-^l>T 50 



* tettr**. ccdc *tfa^A ooa-u- h r 

[0051] ic^r, ftest i SM*d^sm«is d n 
«c. m i mmmmmmms d n fcj:^s2g«!iii^i« 

ffiS d x&Wii%g:d d ^»ttlU/c^Cc4d^^SmA i 

1 SHHffi£Stttt£ d n<D*iIEl2. 3 ocDSfuE^Sk 1 
n, k2n, k3n^UT 4 



k 3 n * 8 d n 



•••(10) 
k2x, k3x^ffil^t, 
-(11) 

t£^2*l<5 0 SfA i ©3-1/- h r i &ox$>-?xm 
JE^Sfi:k3n. k3x«ira^?n^ 0 |fAi©3 
J»TS<ttfiE««[k3n«1^6WJPr-5ti:fetc, 

iE«»k 3 x«i^6^*r€> 0 cntc^o> mmms 

*5 J: tfffl 2 g»*^a*g«i 5 d x ©M<D««r/hi* < L . 
[0 05 5] ^C, buIBXt- > 7'S2 3 CD r«$Hffi|fflr j 

[0 05 6]^ X^WS 6 1 TM«^w«*«frr 
^t#«<tte v SMI^Mt c («^*T<DBfBI) . 
SatfigPTOSSA i fe£^ffl*A o0j£f?WB. 
*f<^S dlTr£>&o Xir * 6 2r-^t«(D 
TCK£fTl>. «)»B$|fflt c#m«4^«CCfc*<L, 
Xf^7'S63 "Cg*g5 *fWfr«*H±T— 

$/czi;XS«0i«^^r(DB#^^ts^i:b$5^ic 

^IS^^-t±^^< r^lf-cD^fe^^>^cDfe^:^{k$ 
K^^^-«S#R^5tcJ:SS$atCctO»^cD^ 

[0 057] ^CC V buIBXt-^^S 2 4 CD n 
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[0058] ^7""^ :7*s 7 i -c, Buiexr- 

[0059]5fefXf^7'S74r, S^A i O^oSV 
5h^*^ 01 7 (A) , (B) K^rr<fc5Cc, lei 

MStt^s^A i &*tfaMAo&ismutc'&ic&mA i 

Y G • N • (1+Ks 
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o*^r**M(ttni«fl[YG3&j*»asffco. imbue 

*52S€f/c«3LT F^^WCitm^^x&OJc^tc 

CcSBEU aW6HJB«:4» (0. 2 5 H z > fg^Ccta^ 
10 -T€)o 

[0060] lit, m^mmcotcitxDmum&tms h 

[0 06 1 ] 
[»3] 



5h = 



V i 



[006 2] M1E ( 1 2) ^^fcfcft&BWIMfeftff 
h-C«, gfA i *5ctO'*flSj*A o<Dtmftm.0<OJSfa 

YG • N • Cl+Ks-V 



20* 8#ffB) "CHUl 

'So 

[0 06 3] 
[«4] 



(1 2) 



E ( 1 2 ) S<DS«»KA 8 h ZMjE? 



6 h = 



V i 



(13) 



[0064]i<Xf77 , S75r, B 1 9 CCtjVT^ v 

^ccs-^^r JilsgJilMfeft a h ©*^:ffl 5hx fcnttj 
u x«r :/s 7 6-cmmWkffc&ah&m*ma h x£ 

^t- ^^S 7 7 THiafE**ffi $ h xtS 

[0065]i<Xf77 , S78t, h!TIBXt*^^S7 
3r*fflLfc«#«Hi CT&fc^lgfil^Sd) £ v ft/IB 
Xf^"S74-S 7 7T#fflU/cB«aMKft^htC<fc 

mm (-rtettmmmia d > j: o fc^cD^s&s^^c 
*>Ht0iM a d ) <£ o fc»#<D«#ttfij&*/h«* t>«^tc 

[0066]llt k X^>^S7 9T\ «f^$A o i 



Ml 1 ©T^fai-^ 1 7<DSE»£*fl®*r<5o T# 
fc>-^, 02 Otc^-Tcfc^iC, e^ai^^h^jj:^^ 

30 r'j> i i <Dnmfcn<Dmm&*jj $ txtc p i ^ 

U 1 <DT^:*-X-£ 17^^ - F><* ^ 
[0 06 7] ^C, 06<D^ >;b-^>(DX^ >>^S 

[0 06 8] ^t-^'SS 1 TiS!iai^{c*5W-S«g| 

«3©6»K« k 0i 2ic^-rcfc^ 

atfij*0>18 S*S©#ffl*j£«: , 02 1*Ji:t/0 22tC 
[0069] ^tfnj^A o <Dtfim¥&R o ^^ttti-r 

s^ffi^swrs. 02 i itemmn<Dm.&~vmmA \ 

02 l JCI^^I^A i «6J6H-S-*i»^*|(iWr 

50 £ 0 
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[0070] mj®<P<DUl$.A i as*t|fi]SA o tMiEtrC-? 

*r^>R^fis<i. ^on^igcfJtDeacA i trn^MA 

i ' cfcDfcSIEfitiEBtd c/cW/h^C^jSaHl^SR o£fl 10 
LT*,C*0£ftWT£R#, ^^it^^fAo* [0 07 2] 

R 0 1 = ( L cos0) a + (R D + dc-L sin<9) 
^t, (14)^R 0 tCOt>T8?< <b, M|S]$Ao * [0 0 7 3] 



fA i <Di@jE*£@«li»<DrtffiijU:aiE8i^«d c/ctfgtn 

Wilt, gi&A i *5^iHi-r^^cD^mA o 

[0 07 1 ] mM&tfaMA o cDjSSIeJ^SR o te\ 4m>0 



(14) 



Ro = 



- 2 d c 



sin 0 + d c 
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2 L • sine-2 d c 

[0074] tLb. em a i *sase@-rs»^©*nsim 
aoo^ipi^sro <Dnmcr>^xmwLtc&, s$a 

bmmici,xft>?c±&x&2> 0 -r&*>*3, S2 2ccin 
-r^^tc, ttfaMAo<DiiLm;*&'fr£cxmjEmmm6 

c3r¥&£T£RC£r*S^ gfA i ©ffiStCfelira 
*A i <Dittf*[nJCC«-r*tifcCC % HUgSRCOrtflPJCC 

a o i^sjEtc-rna^/catxDa^A i <om]E^®im 
fitr>r. i^a i <DmiEmM$m<DmMm'&R 
i' <t9fc«Egts§f»d c/ct^^i^saaHi*sRo^w 

IT^O^Mt^TO^ *#J:^<LT£^0ifLA o* 

R 0 2 = ( L cos0 ) 2 + (R 

L 2 + 2 d c • L • sin S 



••(15) 



iUdci^aSAi OiBiiE)Kia«i»**«>, fog 
IgA i (D^iE*lilHl«l^0^flll^®IEm^«d c/tttgtn 

[0 0 7 5] iuiS*tfSj^A oCDj^Eil^^R o « % 3M>0 

ft&icmn^xnm'rzct&x&z. stris 



Ro = 



[0 07 6] 

- d c - L sin0 ) 
*r [0 07 7 ] 
[»6] 
+ d C 2 



2 L • sin 5 + 2 d c 
[007 8 ] ±^L/c^tcJ:^^t^A o (DmmWiU 

($m^'&Ro) commit , u-^g3t^$A 

-cm'if^Jm-e<!b2>tc#>. @fA i to£UMfat$-A oT^tB 

[007 9] @$A i ©fiia*SR i tt % SfA 

^l^lliUcS^AicDflVii, 
•fe>1fS 4 CDtH^tCS"^C^r^aiU/ca*A i 

Ri=ViAi - (18) 

tc j: o nm? & c <t a*-c# £ 0 

[0 08 0] «J:COct ^iCbT. SigA i <Di£[5Ji£tIR 50 



(16) 



•"(17) 



i i^$A ocDj^m^tiRo t&nmztizt. mm 

1 2Ccfjrr<£5K:. g$A i <DGfflBV$lc\* ^MA 
oOjSglEl^SR o j - rg^A i coJKIhI^SR i J #A 

^CD^ (R o -R i ) «A£< teZfr*>X'$>Z 0 £/cg 
fA i <02EKlE|B#tC« rg$A i <Dmm¥&R i J - 
r*tfrigA oCDt@Hl^tlR o j #*^i^i<b*fel£K#i« 

i>&mrr&. ^^e>tt. ^ihib$cc«, @$ a i ^ 

(Dfe^S^^L. -ea><h#Bul5M^0>^ (R i - R 

o) «A^<^c^>^6-C^)^ 0 

[0 0 8 1 ] r^t^AocD^iii^SRoj - rg$:A 



(10) 
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i <DW®m&R i j rg^A i <dss!IeI¥&r 

i J - r^ffij^A o(DS§$SR o j #SjE«!^«d c 
(3m) icmL^tZ. SfA ifc<fcO'^$Ao«a 

[0 08 2] IffiUT, 77'S32t\ 

[0083]il 2K;^T<fc5it. fiHejB*CC*5W*«gg 
fe^I«l/^K U^;l/2te«J:a*U^l/3<D3KPBte: 

cfc€>S$B/cW^rHtf fel^#*fIK<DU^2*Ctt 
§$S^4tcj:^mg*5cto'r^^^x-^ i 7Cc<fc*H 

C2§#&3£4K<fc£^g:focfctfT^.* l 7tC<fc£ 

T>£>£ 0 (A) «*^lEl^W:W^/&I^S^U-c;U2tC^ 

ofc«§*^rt>©-c, gitA i *s*tfni*A o ccSBfi-r 

<fc 5 tcSHrSSBH 1 1 l 7*s»JIBl$*i, 

SIA i ^*f|oj*A o¥i^t%&LhW&r^(OifiVt±9ti 
<£„ (B) «fijffiia*{c«^ft|*ffi}&su^<^2CC^o/c 30 
m^fn^ri><OX\ @$A i *s*fr&l*A o 

secaw&sai i ©r^^x-* i 7*s«iiBi3ti, a 

m A i tfftftX A o # £ cfc 5 CC K ^ A 

[0 08 5] (c> tt«eig4i6ca^ftBia[35su^3 

CCfco/c*I^£jS-r miiEl^>>U2<E> (A) CD^f 

te££#[aKc^:7 h L/cfc©r**. @fA 

*£jefc«< U SmA i aP&ftXA ojCp6«RT£# 40 

(D) «^JffiIel^^«^^^U^^3tC/cCo/cia^ 
£^TfcCDT\ 8Wau^l'2<D (B) OWtt^rZE^TIfiJK: 
hLfcfcGTC&S. ^©tSSI* BMA i *s*tftWA 

IfA i ^fAo^^aST^ (fcfrfr) ^<D 

[008 6]^ ±zzmmffl-ete*ifamA o comm^m 

%JHHttC^^ *fl^*Ao©ISl0*SRoiW3e<O 50 
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■«t»oa*A i omjEtmmmR i - t. @^a i <o 

"5Jtt"C*-5. rtttofc, S*A i ^a^(pILTl^<h# 

ar^is a o <Dm®*mn o ct®jE8t^« d c *flnm 
L/tfe<D*5e*A i ©aiEiaa*aR i ' (i2 
> J/cgfA i *«fflKigurc^<5:#«, *tft 
fA ovmrn^mn ofr^mjEmmmd c zmautcb 

(Dtfi&mA i OiBiEifiH^aR i ' (12 2# 

JtR) . ft^T, A i ©MeJ^SR i 3^aiEi8lHl*a 
Ri' tc— Sl/tl^ <!: t ^iB??ftRa*S0 (Dttlil 

[0 08 7] *tc rmmmmm®mfflwj laswzwn 

[0 0 8 8 ] 6Lb ^©HI^^mL/c^, 
[0 08 9] 

^S^^tH-r^cD-C, «JttElig«|ffll3&sHB^KI3*'C 
[0 0 9 0] Sfctt3B£2 CCSBttSnAiaWtC J:tl«, 

site #JW«-r scims. 

[0 0 9 1 ] ^/ctS^S3 ^IBtg^n/c^B^tCctn^, 

[0092] *yfc»*3B4 «:iBig$n/c^tCcfcn«, 
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[H23 jfetf«^KiB<O^D ? ^1 
[S3] tft^fKOftglBI 

[S4] «-?miri:z ~ * h <D&m<omwm 

[15] ie@i9a^@]B«i«9oiaisflijis««-r^n * 

^1 20 

[16] y -f >;I/-^>cd^p-^^- h 

[17] iEffi«3aaiB*0i»^-^>O^n-^ + - b 

[19] iEmm2mvi>\'-7><D'?a-* + -b 
[110] saM»^-f>©7P-^t- h 

[111] BlWttUH^-^^P-^t - h 
[112] te©««^0i8*»Jt5JO[>^^^-ri 

[113] mm&s dconm^&cowmm ivmtm^. 
[ii4] ins d <onm^m<ommm ( gt^^j 30 

[115] tftflHi* d©»ffl*ffi©3M«H ( @*#*tfa 
mcD^fld £ Mifi T & Jg-& ) 

[116] mm^S d©*KE««t««T*^5» ^ * 
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* [117] ^ieneo/c^(Dg^gi«feft(D»m#soi^ 



[lis] ss&jRftfifijEffi* (<9) £tfetrr&^*^ 

[119] ^Cfil«tft€r^*r^^^^ 

[120] T**~^-2<omw?k<o'7vv ?m 
[121] fesiei^cc^^cD^isi^s^gtai-r^^ 

[122] ZEfe®>ptcttfom<Dm®mm&»ti\'?z>&m 
<omnm 

[123] TLwmmmmmwisxvmmnmzmwfflm 
[124] ai«^ao«^^jiaico«^<D0ii^sftBj*r^ 
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